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EXHAUST GAS TREATMENT METHOD 

CLAIM(S) 

An exhaust gas treatment method characterized in that when an acidic gas, 
mercury, and mercury compound are removed from an exhaust gas containing 
mercury, mercury compound, sulfur oxide and hydrogen chloride, the exhaust gas is 
treated by an absorption tower containing 10-2000 ppm of liquid chelating agent 
with pH 1-6 and by an alkaline absorption tower, wherein the pH of its cleaning 
solution is 7-12. 

DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Application) 

The present invention pertains to an exhaust gas treatment method applied to 
an exhaust gas treatment device used in a city garbage incineration furnace or an 
industrial waste treatment plant. 
(Prior Art) 

As a prior art method to treat an exhaust gas containing sulfur oxide and 
hydrogen chloride, a wet method (chemical solution cleaning method), a semi-dry 
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method (lime slurry spray method), and a dry method (lime spray method) are 
publicly known. These methods, however, are focused on removal of sulfur oxide or 
hydrogen chloride in an exhaust gas, but are not attempted to remove mercury in an 
exhaust gas, which has recently come to be focused as a social issue. 

In an exhaust gas vented out from general city garbage incineration furnaces 
and industrial waste treatment facilities that handle waste dry cells, a small amount 
of mercury (or mercury compound) is contained, and therefore it is a pending need 
to prevent the mercury discharge from these facilities. But, a secure exhaust gas 
treatment technology has not been found at present. 
(Problems of the Prior Art to be Addressed) 

The present invention attempts to present an exhaust gas treatment method, 
whereby an acidic gas and mercury or mercury compound in the exhaust gas can be 
effectively removed. 

(Means to and Operation of Solving the Problems) 

In the present invention, when said acidic gas, mercury and mercury 
compound are removed from an exhaust gas containing mercury, mercury 
compound, sulfur oxide and hydrogen chloride, the exhaust gas is treated by an 
alkaline absorption tower wherein the pH of its cleaning solution is 7-12 and by an 
absorption tower containing 10-2000 ppm of liquid chelating agent with pH 1-6. 

In removing mercury and mercury compound from the exhaust gas, a 
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technical point to be noted is that the form of mercury, its concentration, and its 
chemical property need to be thoroughly understood. Particularly, the mercury 
from the waste dry cell vastly changes depending upon types of waste dry cell and 
treatment method, according to the inventors' studies. 

The form of mercury can be roughly divided into two types: a soluble form 
(mercuric chloride); un-soluble form (e.g., mercury metal, mercury oxide, 
mercurous chloride). By using this property, the water-soluble mercury is removed 
in the gas absorption tower containing an alkaline solution (e.g., sodium hydroxide, 
calcium hydroxide), and at the same time, an acidic gases, such as sulfur oxide and 
hydrogen chloride, are neutralized and absorbed. 

Subsequently, the mercury in insoluble form is absorbed/removed in the gas 
absorption tower containing an acidic solution composed of liquid chelating agent 
(e.g., dithiocarbamic acid and theol. type). It is obvious that he insoluble mercury is 
efficiently removed in the presence of the liquid chelating agent and of acidic 
solution (pH 1-6), as shown in Fig. 2. 

Thus, by treating the exhaust gas by use of two absorption towers, the acidic 
gas, mercury, and mercury compound are totally removed from the exhaust gas. 
(Embodiment) 

An example of the embodiment of the present invention is explained below 
with reference to Fig. 1. 
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In the figure, G, indicates an original gas supplied to first gas absorption 
tower 1, and G 2 indicates the gas after treated in second gas absorption tower 2. 3, 
and 3 2 indicate tanks installed under the first and second gas absorption towers 2, 
respectively. 4, and 4 2 indicate pumps to circulate a cleaning solution to the first and 
second gas absorption towers 1 and 2. In the figure, 5, and 5 2 indicate spray nozzles 
installed on the first and second gas absorption towers 1 and 2, respectively. 6„ 6 2 , 
and 6 2 . indicate flow rate adjusting valves, respectively. 7, and 7 2 indicate pH 
meters, respectively. 8 indicates a flowmeter, 9 an alkaline cleaning solution supply 
device, 10 an acidity-adjusted solution supply device, 11a liquid chelating agent 
supply device. W, and W 2 indicate the gas absorption tower cleaning solution tank- 
blowing solution. W 3 indicates the collected water of blowing water W, and W 2 , and 
is sent to the waste treatment system. 

The original gas G, containing the acidic gas, mercury, and mercury 
compound is supplied to the first gas absorption tower 1, and the acidic gas and the 
soluble mercury are absorbed/removed. More specifically, in the first gas 
absorption tower 1, the alkaline solution (e.g., sodium hydroxide and calcium 
hydroxide) having pH 7-12, more preferably, 7-9, is circulated inside the tower by 
means of pump 4„ sprayed from the spray nozzle 5, installed near the tower peak, 
and by this alkaline cleaning solution, said acidic gas is absorbed and removed. The 
pH of the cleaning solution is detected before the solution goes into the nozzle by pH 
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meter 7, located on the jetting out side of the pump 4,. The flow-rate adjusting valve 
6, is opened/closed upon receiving the signal from the pH meter. When the pH value 
is low, the alkaline cleaning solution is replenished from the supply facility 9 to the 
first gas absorption tower 1 via the flow-rate adjusting valve 6,. The exhaust gas 
from which the acidic gas and the soluble mercury have been removed in the first 
gas absorption tower 1 is introduced into the second gas absorption tower 2, wherein 
insoluble mercury is absorbed/removed. More specifically, in the second absorption 
tower 2, the cleaning solution containing the liquid chelating agent 10 - 2000 ppm 
(standard weight), wherein the pH of the acidic solution is 1-6 (e.g., sulfuric acid and 
chloric acid), is circulated in the tower by the pump 4 2 and is sprayed from the spray 
nozzle 52 near the tower peak. By this cleaning solution, said insoluble mercury in 
the cleaning solution is absorbed/removed. The pH of this solution is detected by the 
pH meter 7 2 . Upon receiving the signal from the pH meter, the flow-rate adjusting 
valve 6 r is closed/opened. When the pH value exceeds 6, the acidic solution is 
replenished from the acidity-adjusted solution supply system 10 to the second 
absorption tower 2 via the flow-rate adjusting valve 6 r . Also, a constant amount of 
liquid chelating agent is supplied to the second gas absorption tower 2 from the 
liquid chelating agent supply system 11 by the flow meter 8 and flow-rate adjusting 
valve 6 2 . The cleaning solution tank-blowing water W 2 and blowing water W, of 
said gas absorption tower 1 are merged into collected blowing water W 3 , which is 
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sent to the waste water treatment system. 

The treated exhaust gas G 2 that has passed through the second gas absorption 
tower 2 is discharged from the rear chimney into the air in form of clean gas. 
(Advantage) 

As mentioned above, by the present invention, acidic gases, such as sulfur 
oxide and hydrogen chloride, mercury, and mercury compound are efficiently 
removed, so the an exhaust gas treatment method that can be effectively used in city 
garbage incineration furnaces and industrial waste treatment facilities. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a schematic diagram of the waste gas treatment system in the 
embodiment example of the present invention. Fig. 2 shows a characteristic graph 
indicating the relationship between the pH value of the cleaning solution depending 
on the presence/absence of the liquid chelating agent and the removal of the 
insoluble mercury. 

1. First gas absorption tower 

2. Second gas absorption tower 
4,, 4 2 . Pumps 

5j, 5 2 . Spray nozzles 

6„ 6 2 , 6 r . Flow-rate adjusting valves 

7„ 7 2 . pH meter 
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9. Alkaline cleaning solution supply system 

10. Acidity-adjusted solution supply system 

11. Liquid chelating agent supply system 
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